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MULTIMEDIA MESSAGING SERVICE ROUTING SYSTEM 

AND METHOD 

This application claims priority under 35 U.S.C. § 119 to U.S. 
Provisional Application No. 60/262,040 entitled MMS ROUTING and filed on 
January 18, 2001, the entire content of which is hereby incorporated by reference. 

BACKGROUND 

[0001] The present invention relates to Multimedia Messaging Service (MMS), 
and more particularly to sending an MMS message notification to a recipient 
mobile device via a public land mobile network (PLMN) and, if needed, a public 
switched telephone network (PSTN) and another PLMN. 
[0002] In recent years, users of mobile devices, e.g., mobile telephones and 
pagers, have sent messages to one another using Short Messaging Service (SMS). 
Mobile radio networks utilize SMS in Global System for Mobile Communications 
(GSM) networks. Messages are coordinated between the sender and the recipient 
using the sender's and recipient's respective Mobile Service Integrated Services 
Digital Network (MSISDN) numbers. These are essentially the phone numbers of 
the mobile devices. The SMS is integrated into the mobile radio communications 
network, thus it can use the mobile radio networks addressing and routing system 
to send messages to the mobile devices connected to the network. The SMS 
framework cannot be used for multimedia messaging because it is only possible to 
convey ASCII text messages of very limited sizes (up to 160 characters). This is 
because the SMS messages are sent over the signaling channel of the mobile radio 
network. 

[0003] For the past several years, email communications over the Internet have 
proliferated. Email messages are routed over the Internet using Simple Mail. 
Transfer Protocol (SMTP) and email addresses. People wishing to use the 
Internet to send email messages are provided with an email account having an 
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individualized email address. The Internet was created to allow computers to 
communicate with one another via a universal network. This in turn, allows users 
of the computers to share information and messages with one another. 
Communication between computers connected to the Internet is made possible 
with the Transmission Control Protocol/Internet Protocol (TCP/IP). This 
networking protocol provides for communication across interconnected networks, 
between computers with diverse hardware architectures and various operating 
systems. Part of user's enthusiasm for sending email stems from email's 
capability of including attachments of generally unlimited size. These attachments 
can include: image files; video files; sound files; and combination video and sound 
files. Accordingly, friends and family members can attach multimedia files to 
their email messages to share pictures, sounds and video with one another which 
enhances the communication experience. 

[0005] Compared to personal computers, mobile devices are limited in their 
processing capacity due to battery limitations and consumer demand for small 
devices. While it is possible to send and receive email to and from a mobile 
device, the process is cumbersome and limited. One of the main problems with 
using email with a mobile device is the complexity of the system and the login 
procedures. Another problem is that it is not possible to push the email message 
to the recipient. Instead, the recipient has to pull new messages from a server 
connected to the Internet. Yet another problem is that there are no limitations on 
the content of email messages whatsoever. Therefore, attachments of unknown 
size and unknown formats may be included which may overwhelm the mobile 
device or mobile radio communication network. 

[0006] As technology has evolved, bandwidth in mobile radio networks has 
greatly increased. This increased bandwidth makes it possible for users of mobile 
devices to send larger messages to one another. These larger messages can 
include text, images, video and sound. In addition, processing and memory 
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capacity of mobile devices has advanced permitting multimedia messages to be 
stored in and presented by the mobile device. Therefore, it is now possible and 
desirable to send multimedia messages to users of mobile devices. The Third 
Generation Partnership Project (3GPP) initiated the standardization of MMS 
where the requirements for the first release (release 99) were defined in the 
following documents: Multimedia Messaging Service: Service aspects; Stage 1, 
Third Generation Partnership Project TS 22.140 Release 1999, available from 
www.3gpp.org/ftp/Specs/; and Multimedia Messaging Service: Functional 
description; Stage 2, Third Generation Partnership Project TS 23.140 Release 
1999, available from www.3gpp.org/ftp/Specs/, both of which are hereby 
incorporated by reference. 

[0007] MMS has evolved from the popularity of the SMS messaging system and 
uses the Wireless Application Protocol (WAP). WAP is a protocol that permits 
mobile devices to communicate with Internet servers via the mobile radio 
communications network. Since displays on mobile devices are much smaller 
(typically, 150 X 150 pixels) than computer monitor displays (typically, at least 
640 X 480 pixels), a website designed to be displayed on a computer monitor 
cannot be displayed on a mobile device with any practicality. Also, mobile 
devices have considerably less processing power than personal computers. 
Accordingly, WAP was developed to allow mobile devices to access special 
Internet sites that are designed to be displayed on a mobile device and to provide 
an interface between the mobile device and the Internet. A user of a WAP 
enabled mobile device can access the Internet via the mobile radio communications 
network to shop, get stock quotes, get traffic and weather reports, etc. 
[0008] MMS is a standard for sending and receiving multimedia messages. The 
multimedia messages can include any combination of formatted text, images, 
photographs, audio and video clips. The images can be in any standard format 
such as GIF and JPEG. Video formats such as MPEG4 and audio formats such as 



PATENT 

ATTY DKT. NO. 040010-938 

MP3 and MIDI are also supported by MMS. The WAP MMS specifications 
describe the format for the MMS messages from MMS Proxy Relay to the User 
Agent at the terminal with the mandatory steering field (Encapsulation document) 
and the sequence of these messages (Messaging Service Document) in the 
1^ following documents: Multimedia Messaging Service: Service aspects; Stage 1, 

2 Third Generation Partnership Project TS 22. 140 Release 4 (V4. 1 .0), available 

W from www.3gpp.org/ftp/Specs/; and Multimedia Messaging Service: Functional 
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(V4.2.0), available from www.3gpp.org/ftp/Specs/, both of which are hereby 
incorporated by reference. 

W [0009] The typical format of an MMS message is illustrated in Figure 1 . The 

fU 

M, MMS message includes headers 1 . The headers 1 provide the routing information 



and addresses of the recipients and senders of the MMS message. The message 
body 2 includes the multimedia message which may include: images 3, which may 
be in the form of JPEG; formatted or plain text 4; audio 5, which may be in the 
form of a wave file; video 6, which may be in the form of a MPEG file; and may 
optionally include a presentation file 7 which presents the multimedia content to 
the recipient of the multimedia message. 

[0010] MMS was created, in part, to overcome the aforementioned problems 
associated with using email with mobile devices. SMS messages are short 
allowing them to be transmitted on the signaling channel of the mobile radio 
communications network. MMS messages are much larger requiring that they be 
sent over the voice or data channel of the mobile radio communications network. 
The MMS can be seen as a new messaging framework defined in the "border" 
between the Internet and telecommunications, i.e., the clients are connected to the 
mobile telecommunications network and the servers are connected to the Internet. 
MMS messages are sent between mobile devices and MMS servers over the voice 
or data channel during dedicated sessions between the mobile device and MMS 
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servers using WAP. This can be analogized as being similar to a session between 
a personal computer and the Internet using a modem and dial-up connection. 
[0011] In SMS, messages are sent and received over the mobile communications 
network using MSISDN numbers of the respective mobile devices. Likewise, an 
MMS message can be addressed to the recipient's MSISDN number. As discussed 
above, MMS messages are routed through the Internet using SMTP. This 
presents a problem because once the message gets to the sender's MMS server, 
the MMS server wants to route the message to the recipient's MMS server, but 
does not know the recipient's MMS server address. The MMS message may be 
addressed only to the recipient's MSISDN number which provides no indication 
by itself of the recipient's MMS server. Accordingly, some way of associating 
the recipient's MMS server address with the recipient's MSISDN number is 
required. 

[0012] What is needed, therefore, is a system and method to notify a recipient 
of a multimedia message by a sender of the multimedia message via the mobile 
radio communication network telling the recipient mobile device to retrieve the 
multimedia message from the Internet. This system and method, thereby, 
eliminates the problem of routing MMS messages through the Internet when the 
message is addressed with only a MSISDN number. 
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[0013] The foregoing and other objects are achieved in MMS routing methods 
and systems for use in routing messages through the Internet. In accordance with 
one aspect of the invention, a SMS notification is sent to a mobile device, wherein 
the SMS notification indicates that a multimedia message is available to be 
retrieved by the mobile device. In response to receipt of the SMS notification, the 
multimedia message is automatically retrieved and stored in the mobile device. 
[0014] In another aspect of the invention, a WAP notification is sent to a mobile 
device, wherein the WAP notification indicates that a multimedia message is 
available to be retrieved by the mobile device. In response to receipt of the WAP 
notification, the multimedia message is automatically retrieved and stored in the 
mobile device. 

[0015] In another aspect of the invention, in a server, logic configured to send a 
SMS notification to a mobile device in response to receipt of a multimedia 
message. In a mobile device, logic configured to receive a SMS notification, 
wherein the notification indicates that a multimedia message is available to be 
retrieved by the mobile device. Logic configured to automatically retrieve and 
store the multimedia message in the mobile device in response to receiving the 
SMS notification. 

[0016] In another aspect of the invention, in a server, logic configured to send a 
WAP notification to a mobile device in response to receipt of a multimedia 
message. In a mobile device, logic configured to receive a WAP notification, 
wherein the notification indicates that a multimedia message is available to be 
retrieved by the mobile device. Logic configured to automatically retrieve and 
store the multimedia message in the mobile device in response to receiving the 
WAP notification. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0017] The objects and advantages of the invention will be understood by 
reading the following detailed description in conjunction with the drawings in 
which: 

FIG. 1 depicts the format of a MMS message; 
FIG. 2 depicts a standard MMS traffic routing sequence; 
FIG. 3 depicts the MMS traffic routing sequence of the present 
invention; and 

FIG. 4 depicts the MMS traffic routing sequence of another embodiment 
of the present invention. 



[0018] The various features of the invention will now be described with 
reference to the figures, in which like parts are identified with the same reference 
characters. 

[0019] In the following description, for purposes of explanation and not 
limitation, specific details are set forth in order to provide a thorough 
understanding of the present invention. However, it will be apparent to one 
skilled in the art that the present invention may be practiced in other embodiments 
that depart from these specific details. In other instances, detailed descriptions of 
well known methods, devices, types of networks, and circuits are omitted so as 
not to obscure the description of the present invention. 

[0020] The MMS can be described as a new messaging framework seeking to 
fill the gap between mobile radio communication networks and the Internet, i.e., 
users of mobile devices are sending messages to one another via mobile radio 
communications networks, and users connected to the Internet are communicating 
with one another via servers connected to the Internet using Simple Mail Transfer 
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Protocol (SMTP) and email addresses. However, routing messages from mobile 
devices which are addressed with MSISDN numbers through the Internet is still an 
unresolved problem. 

[0021] A prior art MMS traffic routing sequence is illustrated in Figure 2. A 
user of a mobile device 10 has an MMS message that the user would like to send 
to another mobile device 24. The mobile device 10 sends the MMS message to an 
MMS server 14 via PLMN X 12. The MMS server routes messages through the 
Internet using SMTP and an e-mail address. Since the message sent by mobile 
device 10 was addressed to the recipient's MSISDN number, the MMS server 14 
must determine the address of the recipient's MMS server in order to route the 
multimedia message to the recipient's MMS server. If the MMS server 14 is able 
to identify the MMS server of the recipient mobile device 24 by its MSISDN 
number, the multimedia message is routed to the recipients MMS server 18 via the 
Internet using SMTP and an email address of the recipient's MMS server. The 
MMS server 18 then sends a multimedia message notification to a Push Access 
Protocol (PAP) server 20. The PAP server 20 is a Push Gateway for pushing 
messages to the mobile device 24 using the WAP forum standard. The PAP 
server 20 sends a notification to the mobile device 22 via a second Public Land 
Mobile Network Y (PLMN Y) 22. The recipient mobile device 24 pulls the MMS 
message from MMS server 18 via PLMN Y 22. In response to the mobile device's 
24 pull, the MMS server 18 routes the multimedia message to the recipient mobile 
device 24 via the PLMN Y 22. The multimedia message is received in the mobile 
device 24 where it can be presented, played, or displayed to a user of the mobile 
device 24. 

[0022] A major shortcoming of this routing system is that the sender's MMS 
server must determine the routing to the recipient's MMS server. Since the MMS 
message sent from the mobile device 10 is addressed only to the recipient's 
MSISDN number, the MMS server must determine an address for the recipient's 
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MMS server based on the recipient's MSISDN number. The MMS server may 
not be able to associate the recipient's MSISDN number with the recipient's MMS 
server making it impossible to route the MMS message. If the sending mobile 
device 10 and receiving mobile device 24 share the same MMS server 14, then 
there is no need to transfer the MMS message to another MMS server. However, 
the routing of the MMS message is still unresolved and is believed to be 
complicated. 

[0023] One proposed solution to the problem of coordinating MSISDN numbers 
with SMTP and email addresses is ENUM. The acronym ENUM refers to the 
Internet Engineering Task Force (IETF) protocol that takes a complete 
international telephone number and resolves it into a series of Uniform Resource 
Locators (URLs) using a Domain Name System (DNS) based architecture. 
ENUM is an unfinished standard for converting MSISDN numbers to URL 
addresses in the Domain Name System (DNS) environment. An ENUM based 
server would have to be available to all MMS servers in order to make the 
MSISDN to email conversion possible. ENUM is based on the Domain Name 
System (DNS). The conversion from MSISDN number to an SMTP and email 
address makes it possible to route the multimedia message through the Internet to 
a MMS server that is accessible to a recipient mobile device. A country code in 
the MSISDN number could be used to route the message to a ENUM server in 
that country. Each country would maintain a database for routing MMS messages 
to users in that country. However, deployment of the ENUM standard could be 
costly and unevenly distributed due to different socioeconomic levels in each 
country. This would lead to a system that could not deliver all MMS messages to 
their intended recipients. Another complication is that if the ENUM standard 
were to be installed at multiple locations, it may be difficult to continuously 
update all of the installations when a user is added, dropped, has changed their 
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email address, has changed their MSISDN, or has changed their service provider, 
but maintained the same MSISDN number, i.e., number portability. 
[0024] Another possible solution is an internal table within the MMS server. 
This table needs to be updated each time a user changes his/her mobile telephone 
service provider or Internet Service Provider (ISP). For example, a user may 
desire to use an MMS server address of the user's ISP instead of the one provided 
by the user's mobile telephone service provider. This means that the mobile 
telephone service provider must update the internal table so that the user's 
MSISDN number points to the address of the MMS server belonging to the ISP. 
Not only does the user's mobile telephone service provider need to make this 
update, but also all other MMS servers must update their internal databases so that 
all of the MMS servers are aware of the new routing address to the user's ISP. 
This will likely cause there to be too many updates causing the tables to become 
unsynchronized. Without all of the tables being synchronized, some of the data in 
the tables will be wrong making it impossible for some of the multimedia 
messages to be routed to their intended recipients. 

[0025] The present invention solves the aforementioned problems with the MMS 
traffic routing sequence illustrated in Figure 2 without requiring the complicated 
conversion schemes of database tables and ENUM. 

[0026] An embodiment of the MMS routing system and method of the present 
invention is illustrated by FIG. 3. The user of a mobile device 26 has an MMS 
message that the user would like to send to a recipient mobile device 38. The 
MMS message is sent from the mobile device 26 to Multimedia Messaging Service 
Center (MMS-C) 29 which includes a MMS server 30 via PLMN X 28 during an 
on going or dedicated session with the Internet. The MMS-C 29 is a combination 
of a MMS server and a MMS proxy relay for handling MMS messages for 
subscribers to the MMS-C 29. The MMS message is transmitted to the MMS-C 
29 and MMS server 30 using the voice or data channel of the PLMN X 28. The 
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MMS message is initially WAP message generated in the mobile device 26 and 
reaches the MMS-C via HTTP. A notification is sent from the MMS server 30 to 
a Push Access Protocol (PAP) server 32. The PAP server 32 is a push gateway 
for pushing messages using WAP. 

[0027] In the event that the recipient mobile device 38 is engaged in an on going 
or dedicated session with the Internet at the time the notification is to be sent, the 
PAP server can send the notification directly to the recipient mobile device 38 
using WAP provided that both the sender and recipient mobile devices are using 
the same PLMN. If the mobile device is not engaged in a dedicated session with 
the Internet and is using the same PLMN as the MMS server, the MMS message 
notification is sent through the common PLMN using SMS as bearer of the MMS 
message notification, i.e., the MSISDN number of the recipient mobile device is 
used to route the MMS message notification by sending the MMS message 
notification as a SMS message to the recipient mobile device. If the recipient 
mobile device is connected to a PLMN other than a common PLMN, the SMS 
message is routed from PLMN X 28 through a PSTN (not shown) to the PLMN Y 
36 of the recipient mobile device and delivered to the recipient mobile device. 
Since the notification is sent from the sender's MMS-C 29 via the PAP server to 
the recipient mobile device using SMS as bearer of the notification, there is no 
need to do an address conversion because the MMS message is not routed through 
the Internet by the sender's MMS-C 29. 

[0028] In either case, the SMS message arrives at the recipient mobile device 
38. The SMS message contains the MMS message notification which is a WAP 
push. The mobile device 38 may be configured in such a manner as to 
automatically extract the WAP push from the SMS message. In response to the 
WAP push, the recipient mobile device 38 may initiate a dedicated session with 
the Internet, and send a HTTP GET request using WAP to retrieve the MMS 
message sent by mobile device 26 via the voice or data channel of a PLMN from 
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the sender's MMS-C. The MMS message is received in the mobile device 38 
where it is stored and can be presented, played, or displayed to a user of the 
mobile device 38. Thus, it is the recipient mobile device that retrieves the 
message from the sender's MMS-C 29 eliminating the need to route the message 
through the Internet to a MMS server of the recipient. 

[0029] Another embodiment of the MMS routing system and method of the 
present invention is illustrated by FIG. 4 and the following discussion where it is 
also possible for the recipient's MMS-C 52 to retrieve the MMS message from the 
sender's MMS-C 44. In this scenario, the recipient mobile device 58 has its own 
MMS-C 52 between the PLMN Y 56 and the Internet 50. The sending mobile 
device 40 sends a MMS message to the sending mobile device's MMS-C 44 via 
PLMN X 42. The MMS server 46 of MMS-C 44 sends a notification of a new 
MMS message to the PAP server 48. The PAP server 48 sends a new MMS 
message notification to the recipient mobile device 58. The recipient mobile 
device 58 receives the notification of a new MMS message from the PAP server 
48 as described above with respect to FIG. 3. In response to the notification of a 
new MMS message, the recipient mobile device 58 requests that the recipient's 
MMS-C 52 retrieve the MMS message from the sender's MMS-C 44. The 
notification of a new MMS message includes information to guide the recipient's 
MMS-C 52 through the Internet 50 to the sender's MMS-C 44 to retrieve the 
MMS message from the sender's MMS-C 44. The recipient's MMS-C 52 then 
transfers the MMS message to the recipient mobile device 58 via PLMN Y 56 
where it is stored and presented to the user of the recipient mobile device 58. 
[0030] It will be appreciated by those skilled in the art that the MMS 
notification using SMS can be routed through the telecommunications network 
using any combination of PLMNs and PSTNs as would any conventional SMS 
message. For example, if the sending and recipient mobile devices are connected 
to the same PLMN, the MMS notification using SMS as bearer will be routed to 
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the recipient mobile device using the same PLMN. If however, the sending and 
recipient mobile devices are connected to different PLMNs, the MMS notification 
using SMS as bearer will be routed through the PLMN connected to the sender's 
MMS-C to a PSTN to the PLMN of the recipient mobile device. Thus, the 
aforementioned addressing drawbacks and problems are solved by this 
embodiment of the invention as well. 

[0031] It will also be appreciated by those skilled in the art that a MMS message 
does not have to originate from a mobile device. For example, it is contemplated 
that a MMS-C may desire to send a message directly from its associated MMS 
server to mobile devices using its service. These MMS messages could offer 
users of the mobile devices discounts, special offers, etc. It is also contemplated 
that MMS messages can be sent by users of the Internet to mobile devices. In this 
situation a user would compile a MMS message and send the message via the 
user's ISP to the mobile device's MMS-C. 

[0032] Thus, the present invention solves the problem of addressing and routing 
MMS messages from a mobile radio network through the Internet to the same or 
another mobile radio network. The addressing problem is caused by the mobile 
radio network and the Internet using different addressing protocols. These 
different addressing protocols means that MMS messages addressed with the 
mobile radio network protocol must be converted to an address protocol of the 
Internet and then converted back the mobile radio network protocol in order to 
exchange MMS messages between the Internet and the mobile radio network. The 
present invention solves this addressing problem by sending a MMS message to a 
MMS-C and sending a MMS message notification to the recipient's mobile device 
from the sender's MMS-C telling the recipient mobile device to retrieve the MMS 
message from the sender's or recipient's MMS-C. 

[0033] The MMS traffic routing sequence of the present invention does not 
require an internal table for translating MSISDN addresses to email addresses 
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because the invention uses routing based on MSISDN and the routing of MSISDN 
is solved in the Signaling System 7 network (SS7). The present invention is also 
less expensive to implement and introduce to mobile radio telephone networks, in 
part, because the SMS messaging service is already in place. Because there are no 
dependencies on new and unproven standards such as ENUM for use on MMS 
servers. This provides for better in service performance because there are no 
external or internal tables to look up and there is no reliance on an unproven 
standard. 

[0034] The description has focused on the particular communications that take 
place between clients in the mobile network and servers in the Internet. However, 
it will be readily apparent to those having ordinary skill in the art that in the 
preferred embodiments, these communications are mechanized. Such mechanized 
functions may be embodied in any of a variety of forms, including but not limited 
to hard-wired circuits, or a processor executing a suitable set of program 
instructions stored on a computer readable storage medium such as a random 
access memory (RAM), read only memory (ROM), magnetic storage medium 
(such as magnetic tape, disk or diskette) or optical storage medium (such as 
compact disk (CD) ROM). The invention may be embodied in any one or 
combination of these forms, including but not limited to a computer readable 
storage medium having the suitable set or program instructions stored thereon. As 
used herein, the term "logic" shall be used to refer to any and all such forms of 
embodiment, or portions of such forms of embodiment. 
[0035] The invention has been described with reference to a particular 
embodiment. However, it will be readily apparent to those skilled in the art that it 
is possible to embody the invention in specific forms other than those of the 
preferred embodiments described above. This may be done without departing 
from the spirit of the invention. The preferred embodiments are merely 
illustrative and should not be considered restrictive in any way. The scope of the 
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invention is given by the appended claims, rather than the preceding description, 
and all variations and equivalents which fall within the range of the claims are 
intended to be embraced therein. 
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